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IS  I  1942  -  196S 

Indian  Standard 

SPECIFICATION  FOR 

BONE-MEAL  AS  LIVESTOCK  FEED 

SUPPLEMENT 

(First  Revision) 


0.     FOREWORD 

0.1  This  Indian  Standard  (  First  Revision  )  was  adopted  by  the  Indiarl 
Standards  Institution  on  3  April  1968,  after  the  draft  finalized  by  the 
Animal  Feeds  Sectional  Committee  had  been  approved  by  the  Agricul- 
tural and  Food  Products  Division  Council. 

0.2  Bone-meal  is  used  as  a  mineral  supplement  in  livestock  feeds;  its 
chief  mineral  constituents  being  calcium  and  phosphorus.  The  starting 
material  is  undecomposed  bones  and  these  sometimes  get  contaminated 
with  pathogenic  organisms  like  Bacillus  anthracisy  Clostridium  botulinum, 
Clostridium  chauvaei  and  Clostridium  septicum.  It  is  essential,  therefore,  that 
the  bone-meal  meant  for  use  in  livestock  feeds  is  free  from  these  organisms. 
In  order  to  ensure  that  the  bone-meal  is  safe  for  feeding  the  livestock, 
absence  of  the  spores  of  these  organisms  has  been  included  as  one  of  the 
requirements  in  this  standard. 

0.2.1  This  standard  was  first  issued  in  1961.  In  view  of  the  changed 
raw  material  conditions,  that  is,  change  in  the  composition  of  bones  of 
animals  due  to  low  level  of  nutrition  or  other  agro-climatic  factors,  and 
to  accommodate  the  varying  processes  employed  for  producing  feed 
grade  bone-meal  this  i^vision  is  being  issued.  In  this  revised  standard, 
the  limits  for  various  characteristics  have  been  reconsidered  and  revised 
and  a  limit  for  the  characteristic  total  ash  has  been  included. 

0,3  Bone-meal  meant  for  livestock  feeding  is  prepared  by  defatting  and 
sterilizing  undecomposed  bones  by  steam  under  pressure.  The  sterilized 
bones  are  then  dried  and  ground  to  the  required  fineness. 

0.4  For  the  purpose  of  deciding  whether  a  particular  requirement  of  this 
standard  is  complied  with,  the  final  valuei  observed  or  calculated, 
expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accord- 
ance with  IS  :  2-1960*.  The  number  of  significant  places  retained  in 
the  rounded  off  value  should  be  the  same  as  that  of  the  specified  value  in 
this  standard. 


^Rulei  for  rounding  off  numerical  values  (  fms44 ). 
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IS  t  1942  -  1968 

1.  SCOPE 

1.1  This  standard  prescribes  the  requirements  and  the  methods  of 
sampling  and  test  for  bone-meal  to  be  used  as  a  mineral  supplement  in 
livestock  feeds. 

2.  REQUIREMENTS 

2.1  Description  —  Bone-meal  shall  be  obtained  from  undecomposed 
bones  after  retnoval  of  adhering  tissues,  defatting,  sterilization  by  steam 
under  pressure,  drying  and  grinding.  The  material  shall  be  nearly  white 
in  colour  and  the  particle  size  shall  be  such  that  not  less  than  90  percent 
by  mass  of  the  material  passes  through  106-micron  IS  Sieve  (  see  IS  :  460- 
1962*  ).  Bone-meal  shall  not  smell  even  after  prolonged  storage  and 
shall  be  free  from  adulterants,  insect  and  fungus  infestation. 

2.2  Bone-meal  shall  also  conform  to  the  requirements  prescribed  in 
Table  I. 

TABLE  1    REQUIREMENTS  FOR  BONE-MEAL  AS  LIVESTOCK  FEED 

SUPPLEMENT 

Sl  Ch  vuacteristic 

No. 

(U  (2) 

i)     Moisture^  percent  by  mass,  Max 
ii)     Calcium ,  percent  by  mass,  MfR 
iii)     Phosphorus,  percent  by  mass,  Min 
iv)     Crude  fat,  percent  by  mass,  Max 
v)    Total  ash,  percent  by  mass,  Min 
vi)     Acid   insoluble  ash,     percent   by 

mass.  Max 
vii)     Fluorine,  percent  by  mass.  Max 
viii)     Spores  of  Bacillus  anthracis  and 
Clostridium  sp. 
Note  —  The  values  specified  for  requirements  (ii)  to  (vii)  are  on  moisture-free  basis. 

3.  PACKING  AND  MARKING 

3.1  Packing  —  Bone-meal  shall  be  packed  in  moisture-proof  bags  or  in 
any  other  suitable  container.  The  containers  used  shall  be  sound,  clean 
and  free  from  catisal  agents  of  infectious  diseases  and  parasites. 

3.2  Marking  —  Each  container  shall  be  suitably  marked  or  labelled 
and  shall  give  the  following  information: 

a)  Name  of  the  material, 

b)  Name  of  the  manufacturer, 

c)  Batch  or  code  nmnber, 

d)  Net  mass, 

e)  Date  of  packing,  and 

f )  Guaranteed  analysis. 

*  Specification  for  test  sieves  (  noistd  ). 


IREMKNT 

Method  of  Test 

rRKF 

TO  Appendix  ) 

(3) 

(4) 

7 

A 

31 

B 

14 

C 

1-0 

D 

85 

R 

1-0 

F 

0-60 

G 

Nil 

H 

IS:1942-196S 

3,2fl  Each  container   may  also  be  marked  with  the  ISI  Certification 
Mark. 

NoTK  —  The  use  of  the  ISI  Certification  Mark  is  governed  by  the  provisions  of  the 
Indian  Standards  Institution  (  Certification  Marks  )  Act  and  the  Rules  and  Regu- 
lations made  thereunder.  The  ISI  Mark  on  products  covered  by  an  Indian  Standard 
conveys  the  assurance  that  they  have  been  produced  to  comply  with  the  require- 
ments of  that  standard  under  a  vyell-denn»»d  system  of  inspection,  testing  and  quality 
control  which  is  devised  and  supervised  by  ISI  and  operated  by  the  producer.  ISI 
marked  products  are  also  continuously  checked  by  ISI  for  conformity  to  that 
standard  as  a  further  safeguard.  Details  of  conditions  under  which  a  licence  for  the 
use  of  the  ISI  Certification  Mark  may  be  granted  to  manufacturers  or  processors, 
may  be  obtained  from  the  Indian  Standards  Institution. 

4.  SAMPLING 

4.1  Representative  samples  of  the  material  for  testing  conformity  to  this 
specification  shall  be  drawn  according  to  the  method  prescribed  in 
Appendix  J. 

5.  TESTS 

5.1  Tests  shall  be  carried  out  as  prescribed  in  the  relevant  appendices 
specified  in  col  4  of  Table  1  • 

5.2  Qtaality  of  Reagents  —  Unless  specified  otherwise,  pure  chemicals 
and  distilled  water  (  see  IS  ;  1070-1977*  )  shall  be  employed  in  all  tests. 

Note  —  *Pure  chemicals*  shall  mean  chemicals  that  do  not  contain  impurities 
which  affect  the  experimental  results. 


APPENDIX    A 

[  Table  1,  Item  (  i )  ] 

DETERMINATION  OF  MOISTURE 

A-L  PROCEDURE 

A«l«l  Weigh  accurately  about  5  g  of  the  material  in  an  aluminium  dish 
having  a  diameter  of  at  least  50  mm  and  a  depth  not  exceeding  40  mm 
previously  dried  in  an  oven  and  weighed.  Shake  the  dish  until  the 
contents  are  evenly  distributed.  With  the  cover  removed,  place  the  dish 
in  an  air-oven  maintained  at  100  ±  2*^0  for  four  hours  to  dry.  Cool  in 
a  desiccator  and  weigh.  Repeat  the  process  of  heating,  cooling  and 
weighing  till  the  dinerence  in  mass  between  two  successive  weighings  is 
less  than  one  milligram.  Record  the  lowest  mass.  Reserve  the  dried 
material  for  the  determination  of  acid  insoluble  ash  (  see  E-2.1 ). 

^Specification  for  water  for  general  laboratory  use  (  s9€oni  fmsitn  ). 
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A-2.  CALCULATION 

A-2.1  Moisture,  percent  by  mass  ««  ur~trw — 

where 

Wx  «=  mass  in  g  of  the  dish  with  the  material  before  drying, 

M^2  ~    mass  in  g  of  the  dish  with   the   material   after   drying, 
and 

W   n  mass  in  g  of  the  empty  dish. 

APPENDIX    B 

[  Table  1,  Item  (  ii )  ] 

DETERMINATION  OF  CALCIUM 
B-l.  REAGENTS 

B-l«l  Hydrochloric  Acid  —  25  ml  of  concentrated  hydrochloric  acid 
(  see  IS  :  265-1950*  )  diluted  to  100  ml. 

B-1.2  Methyl  Red  Indicator  -—  Dissolve  0-15  g  of  methyl  red  in  500  ml 
of  water. 

B-1.3  Ammonium  Hydroxide  Solution  —  50  percent  (  vlo  }. 

B-L4  Dilute  Ammonium  Hydroxide  Solution  —  2  percent  {vlv). 

B-lt5  Ammonium  Oxalate  Solution  —  saturated. 

B-L6  Concentrated  Sulphuric  Acid  —  sp  gr  1*84  {see  18:266- 
1961t). 

B-1.7  Standard  Potassium  Permanganate  Solution  --  0*1  N  (  j^f 

IS  :  2316-1963J  ). 

B-2.  PROCEDURE 

B-2.1  Preparation  of  the  Solution  —  Weigh  accurately  about  one 
gram  of  the  material  in  a  silica  basin  and  ignite  at  600  ±,  20^C  in  a 
mufSe  furnace  to  carbon-free  ash.  Boil  the  ash  in  40  ml  of  hydrochloric 
acid  and  a  few  drops  of  nitric  acid.  Transfer  to  a  250-ml  graduated 
flask.  Cool,  dilute  to  the  mark  and  mix  thoroughly  and  filter  thrpugh  a 
dry  fluted  filter  paper.  The  clear  solution  is  to  be  used  also  for  the 
determination  of  phosphorus  (  sei  C«2.1 ). 

^Specilication  for  hydrochloric  ftcid.  (  Since  revised  }. 
tSpecification  for  sulphuric  acid  (  rmstd ). 

t Methods  of  preparation  of  sund^rd  solutions  for  cf^lorin^^ric  ^nd  volumetric 
analysis  (  Since  revised  }. 

6 


IS  t  1942  -  196S 

B-2,2  Transfer  a  25«ml  aliquot  of  the  solution  prepared  as  in  B-2.1  to  a 
400-mI  beaker,  dilute  to  about  100  ml  with  water  and  add  two  drops  of 
methyl  red  indicator  solution.  Add  ammonium  hydroxide  solution 
dropwise  till  a  brownish-orange  colour  is  obtained  (  ^H  5*6  ).  Add  two 
drops  of  hydrochloric  acid  so  that  the  colour  of  the  solution  is  pink 
(pH  2'5  to  3*0).  Dilute  to  about  150  ml,  bring  to  the  boil  and  add 
slowly,  with  constant  stirring,  10  ml  of  hot  ammonium  oxalate  solution. 
If  the  red  colour  of  the  solution  changes  to  orange  or  yellow,  add  hydro- 
chloric acid  dropwise  until  the  colour  again  changes  to  pink.  Leave 
overnight  to  allow  the  precipitate  to  settle.  Filter  the  supernatant  liquid 
through  an  ashless  filter  paper  and  wash  the  precipitate  thoroughly  with 
dilute  ammonium  hydroxide  solution.  Place  the  paper  with  the 
precipitate  in  the  beaker  in  which  precipitation  was  carried  out  and  add 
a  mixture  of  125  ml  of  water  and  5  ml  of  concentrated  sulphuric  acid. 
Heat  to  a  temperature  between  70®C  and  90^C,  and  titrate  with  the 
standard  potassium  permanganate  solution  until  the  first  slight  pink 
colour  is  obtained. 

B-3.  CALCULATION 

B«3.1  Calcium  (  on  moisture-free  basis  ),  2  000  AJ^ 

percent  by  mass 


W{\00-  M) 

where 

A  =s  volume  in  ml  of  the  standard   potassium   permanganate 
solution  required  in  the  titration; 

J\r  =  normality    of   the    standard    potassium    permanganate 

solution; 

IV  cat  mass   in  g  of  the  material  taken  for  the  test  (  see  B-2.1  ); 
and 

M  e=  moisture,  percent  by  mass  (  see  A-2.1  ). 

APPENDIX    G 

[TabUl.Itm  (hi.)  ] 

DETERMINATION  OF  PHOSPHORUS 
G-1.  REAGENTS 
G-I.1  GoncMtrated  Nitric  Acid  —  sp  gr  1*42  (  see  IS  :  264-1950«  ;. 

C*1.2  Nitric  Acid  (1:1)—  mixture  of  equal  volumes  of  concentrated 
nitric  acid  and  water. 


^Specification  for  nitric  acid  (  Since  revised  ). 
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C-1.3  Ammonium  Molybdate  Stock  Solution  —  Take  200  g  of 
powdered  ammonium  molybdate  in  a  stoppered  graduated  cylinder  of 
1  000  ml  capacity,  add  to  it  800  ml  of  water  and  shake  well  for  25 
minutes  to  dissolve  the  ammonium  molybdate.  Add  gradually  25  percent 
(  mju  )  ammonium  hydroxide  solution  till  the  solution  is  clear  (  about 
100  to  140  ml  of  ammonium  hydroxide  may  be  required  ).  Avoid 
adding  excess  of  ammonia.  Make  up  the  volume  to  one  litre.  If 
necessary,  filter  the  solution  through  a  fluted  filter  paper  and  stock  this 
solution. 

C-1.4  Dilute  Nitric  Acid  —  2  percent  (  mlv  ). 

C-1.5  Potassium  Nitrate  Solution  —  3  percent  (  mjv  ). 

C-1.6  Standard  Sodium  Hydroxide  Solution  —  0*1  N. 

C-L7  Standard  Nitric  Acid  —  01  N. 

C-1.8  Phenolphthalein    Indicator    Solution  —  Dissolve    01    g    of 

phenolphthalein  in  100  ml  of  60  percent  (  mlv )  rectified  spirit  ( see 
IS  :  323.1959*  ). 

C-2,  PROCEDURE 

G-2.1  Precipitation  —  Take  a  10-ml  aliquot  of  the  prepared  solution 
(  see  B-2.1  )  in  a  150 -ml  beaker.  In  a  dry  beaker,  prepare  ammonium 
molybdate  solution  by  pouring  into  it,  quickly  and  simultaneously  10  ml 
of  the  ammonium  molybdate  stock  solution  (  see  C-1.3  )  and  10  ml  of 
concentrated  nitric  acid;  or  take  10  ml  of  the  concentrated  nitric  acid 
first  in  the  beaker  and  into  this  pour  quickly  10  ml  of  the  ammonium 
molybdate  stock  solution,  whirling  the  beaker  during  addition.  Pour 
this  freshly  prepared,  clear  liquid  into  the  beaker  containing  the  aliquot 
and  stir. 

Note  —  The  temperature  developed  in  the  molybdate  solution  is  sufficient  to 
precipitate  all  the  phosphorus  present  in  the  aliquot.  Under  no  circumstances  the 
phosphomolybdate  precipitate  should  be  heated  either  on  a  water-bath  or  directly 
over  a  burner  so  as  to  avoid  precipitation  of  molybdic  anhydride. 

C-2.2  Filtration  and  Washing  —  Allow  the  precipitate  to  stand  for  15 
hours  and  then  filter  through  a  disc  of  Whatman  filter  paper  No,  42  in  a 
Gooch  crucible  by  suction  or  through  a  9-cm  Whatman  filter  paper  No. 
42  over  an  ordinary  funnel.  As  far  as  possible,  'only  the  supernatant 
liquid  is  passed  through  the  filter  paper,  retaining  the  precipitate  in  the 
beaker.  When  the  supernatant  liquid  is  decanted  off,  the  precipitate  is 
washed  twice  with  dilute  nitric  acid  and  then  with  potassium  nitrate 
solution  until  the  washings  are  free  from  acid.  If  ordinary  funnel  and 
filter  paper  are  used,  freedom  from  acidity  may  be  tested  by  collecting 
sufficient  filtrate  in  a  test-tube  to  which  a  few  drops  of  phenolphthalein 
indicator  solution  and  one  drop  of  the  standard  sodium  hydroxide 
solution  are  added.  If  the  pink  colour  appears  with  one  drop  of  the 
standard  alkali,  the  precipitate  is  free  froih  acid. 

*  Specification  for  rectified  spirit  (  revised ). 
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'C-2.3  Titration  —  Transfer  the  precipitate  with  the  filter  paper  back 
to  the  beaker  in  which  the  precipitation  was  carried  out.  When  Goorh 
crucible  is  used  for  filtration,  transfer  the  whole  crucible  along  with  the 
filter  paper  to  the  beaker  in  which  precipitation  was  carried  out.  Add 
sufficient  quantity  of  the  standard  sodium  hydroxide  solution  from  a 
burette  just  sufficient  to  dissolve  the  precipitate  and  then  add  5  ml  in 
•excess.  See  that  no  yellow  precipitate  sticks  to  the  filter  paper.  Note 
the  total  volume  of  the  standard  sodium  hydroxide  solution  added.  Add 
about  10  drops  of  phenolphthalein  indicator  solution  and  titrate  the 
excess  of  alkali  with  the  standard  nitric  acid. 

€-3-  CALCULATION 

C-3.1  Phosphorus  (  on  moisture-free  basis  ),      336*75  (  AN  —  BN  ) 
percent  by  maw  =        >y  (  100 -Af) 

where 

A  «  volume  in  ml  of  the  standard  sodium  hydroxide  solution 
used  (  see  C-2.3  ); 

N\  •-=  normality  of  the  standard  sodium  hydroxide  solution; 
B  ess  volume  in  ml  of  the  standard  nitric  acid  used  to  neutra- 
lize the  excess  alkali  (  see  C-2.3  ); 

JV2  =a  normality  of  the  standard  nitric  acid; 

W  ==  mass  in  g  of  the  material  taken  for  the  test  (  see  B-2.1 ); 
and 

M  =  moisture,  percent  by  mass  ( see  A-2.1  ). 


A  PPENDIX     D 

[  Table  1,  Item  ( iv  )  ] 

DETERMINATION  OF  CRUDE  FAT 

D-1.  REAGENT 

D-M  Petroleum  Ether  —  of  boiling  point  40  to  60''C. 

D*2.  PROCEDURE 

D-2.1  Weigh  accurately  about  5  g  of  the  sample  dried  as  described 
under  A*L1  and  extract  with  petroleum  ether  for  8  hours  in  a  Soxhlet 
or  other  suitable  extractor.  Dty  the  extract  on  a  steam-bath  for  30 
minutes,  cool  in  a  desiccator  and  weigh.iQontinue  at  30-minute  intervals, 
this  alternate  drying  and  weighing  until  the  difference  in  weight  between 
two  successive  weighings  is  less  than  one  milligram.  Note  the  lowest 
mass. 
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D-S.  CALCULATION 

D-3.1  Crude  fat  on  ether  extract  (  on  moisture-        100  f  M^    —  W  ) 
free  basis  ),  percent  by  mass  =■ ^ — ^ 8-i 

where 

Wi  =  mass  in  g  of  the  extraction  flask   with  the  dried   ether 
extract, 

W2  =  mass  in  g  of  the  extraction  flask,  and 

IV  «  initial  mass  in  g  of  the  dried  material  taken  for  the  test. 


APPENDIX     E 

[  Table  1,  Item  (  v)  ] 

DETERMINATION  OF  TOTAL  ASH 

E-l.  PROCEDURE 

E-1.1  Weigh  accurately  about  2  g  of  the  dried  material  (  see  A-2.1  )  in  a 
tared  procelain,  silica  or  platinum  dish.  Ignite  with  the  flame  of  a 
Meker  burner  for  about  one  hour.  Complete  the  ignition  by  keeping  in 
a  muffle  furnace  at  600  ±  20''C  until  grey  ash  results.  Cool  in  a 
desiccator  and  weigh.  Ignite  the  dish  again  in  the  muffle  furnace  for 
30  minutes,  cool  and  weigh.  Repeat  this  process  until  the  difference  in 
weight  between  two  successive  weighings  is  less  than  I  mg.  Note  the 
lowest  mass. 

NoTX  —  Reserve  the  dish     containing  this    ash  for  the  determination  of  acid 
insoluble  ash  ( i##  F-2  )• 

E-2.  CALCULATION 

E-2*l  Total  ash  (  on  moisture-free  basis  ),      jqq  (nr^^iy) 
percent  by  mass  «» W  ^  W — 

where 

IV%  =  the  lowest  mass  in  g  of  the  dish  with  the  ash, 

W  «-  mass  in  g  of  the  empty  dish,  and 

Wi  »  mast  in  g  of  the  dish  with  the  dried  material  taken  for 
the  test. 
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APPENDIX    F 

[  Table  1,  Item  (  vi  )  ] 

DETERMINATION  OF  ACID  INSOLUBLE  ASH 

T-L  REAGENT 

E-1.1  Dilate  Hydrochloric  Acid  —  approximately  5  N,  prepared  from 
concentrated  hydrochloric  acid  (  see  IS  :  265-1962*  ). 

F-2.  PROCEDURE 

F-2.1  Weigh  accurately  about  2  g  of  the  dried  material  (  see  A«-L1  )  in  a 
tared  porcelain,  silica  or  platinum  dish.  Ignite  with  a  Meker  burner  for 
about  one  hour.  Complete  the  ignition  by  keeping  in  a  muffie  furnace 
at  500  ±  20'*C  until  grey  ash  results.  Moisten  with  concentrated  hydro- 
chloric acid  and  evaporate  to  dryness.  Keep  in  an  electric  air-oven 
maintained  at  135  ±  2°C  for  about  3  hours.  Cool  and  add  25  ml  of 
dilute  hydrochloric  acid^  cover  with  a  watch-glass  and  heat  on  ^  water- 
bath  for  10  minutes.  Qool  and  filter  through  Whatman  filter  paper  No. 
42  or  its  equivalent.  Wash  the  residue  with  hot  water  until  the  washings 
are  free  from  chlorides  ^s  tested  with  silver  nitrate  solution  and  return 
the  filter  paper  and  residue  to  the  dish.  Ignite  it  in  a  muffle  ftirnace  at 
500  -iz  20^C  for  one  hour.  Cool  in  a  desiccator  and  weigh.  Ignite  the 
dish  again  for  30  minutes^  cool  and  weigh.  Repeat  this  process  till  the 
difference  between  two  successive  weighings  is  less  than  one  i|iilligram. 
Note  the  lowest  mass. 

F.3-  CALCULATION 

F<-3«1  Acid  insoluble  ash  (  on  moisture-        jqq  /  jj^^  _  ]^  \ 
free  basis  ),  percent  by  mass      —  — iy'^'vj/ 


where 


M^2  =  the  lowest  mass  in  g  of  the  dish  with  the  acid  insoluble 
ash, 

W    =  mass  in  g  of  the  empty  dish,  and 

Wi  A  mass  in  g  of  the  dish  with  the  dried  material  (  see  W\  in 
E.2.1 ). 


*SpeciAcatioti  for  liydroc)i)oric  acid  ( mi$$d ). 
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APPENDIX     G 

[  Table  1,  Item  (  vii )  ] 

DETERMINATION  OF  FLUORINE 

G-1.  APPARATUS 

G-ia  Distillation  Flasks 

G-1.2  Nessler  Tubes  —  of  50  ml  capacity. 

G-1.3  Microburette 

G-2.  REAGENTS 

G-2.1  LinEie* Water  Freed  from  Fluorine  —  Dissolve  lime  in  an  excess 
of  perchloric  acid.  Boil  for  15  minutes.  Dilute.  Cool  and  neutralize 
with  fluorine-free  sodium  hydroxide.  Filter  through  a  Buchner  funnel 
and  wash.  Make  a  saturated  solution  in  distilled  water  using  the  lime 
thus  freed  from  fluorine. 

G-2.2  Perchloric  Acid  Solution  —  60  to  70  percent  (  m/& ).  Heat 
some  quantity  for  an  hour  or  longer  at  140  to  150'*C. 

G->2«3  Silver  Perchlorate  Solution  —  one  percent  (  mlv  ).  Prepare 
by  adding  sufficient  sodium  hydroxide  solution  to  a  solution  of  silver 
nitrate  to  cause  precipitation.  Filter  and  wash  the  precipitate  with 
water.     Dissolve  the  precipitate  in  perchloric  acid  and  dilute. 

G-2.4  Sodium  Hydroxide  Solution  —  0*05  N. 

G-2.5  Aliaarin  Indicator  Solution  —  Dissolve  0*02  g  of  sodium 
alizarin  sulphonate  in  water  and  make  up  the  volume  to  lOO  ml. 

G-2.6  DUute  Hydrochloric  Acid  —  005  N. 

G-2«7  Buffer  Solution  —  Dissolve  0*10  g  of  hydroxylamine  hydro* 
chloride  in  water  and  make  up  the  volume  to  100  ml. 

G-2.8  Thorium  Nitrate  Solution  —  Dissolve  0*5  g  of  hydrated 
thorium  nitrate  [  Th  (  NOa  )4,  I2H2O  ]  in  distilled  water  and  make  up 
the  volume  to  one  litre. 

G-2.9  Standard  Fluorine  Solution  —  Dissolve  2*211  g  of  sodium  fluo* 
ride  in  water  and  make  up  the  volume  to  one  litre  in  a  graduated  flask. 
Pipette  out  10  ml  of  this  solution  into  a  one-litre  graduated  flask  and 
make  up  the  volume.  This  solution  contains  0*01  mg  of  fluorine  per 
millilitre. 

G-3.  PROCEDURE 

G-3.1  Weigh  accurately  about  5  g  of  the  material  in  a  platinum  dish. 
Moisten  with  lime-water.  Dry  on  a  water-bath  and  ignite  in  a  mufiBe 
furnace  at  about  SSO^'C.  When  the  ashing  is  complete,  cool  and  transfer 
to  a  distillation  flask,  washing  it  with  water.    Dissolve  the  residual  ash 
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in  10  to  15  ml  of  perchloric  acid  solution  and  transfer  to  the  same  distil- 
lation flask.  Add  sufficient  silver  perchlorate  solution  to  bring  about 
complete  precipitation.  Steam-distil  at  132  ±  3**C  into  another  flask 
containing  2  ml  of  the  sodium  hydroxide  solution.  Collect  about  150  ml 
-of  the  distillate.  Transfer  the  distillate  to  a  200-mI  graduated  flask  and 
make  up  the  volume  to  the  mark  with  water. 

Ci-3.2  Transfer  a  suitable  aliquot  of  the  test  solution  containing  10  to 
30  ftg  of  fluorine  to  a  Nessler  tube.  Add  one  millilitre  of  alizarin 
indicator  solution.  Take  the  same  quantity  of  the  indicator  solution  in 
another  Nessler  tube.  If  necessary,  the  alkali  in  the  test  solution  is 
neutralized  with  a  drop  or  two  of  dilute  hydrochloric  acid.  To  each 
tube;  add  one  millilitre  of  the  buffer  solution,  2*0  ml  of  dilute  hydro- 
chloric acid  and  dilute  to  about  45  ml.  The  colour  of  the  solutions 
should  be  straw-yellow.  Add  the  thorium  nitrate  solution  from  a  micro- 
burette  to  the  test  solution  until  a  permanent  slight  pink  colour  appears 
(  05  to  20  ml  of  the  thorium  nitrate  solution  would  be  required  ).  Add 
an  equal  volume  of  the  thorium  nitrate  solution  to  the  other  NessJer  tube. 
Adjust  the  colour  of  the  solution  in  this  Nessler  tube  by  adding  the 
standard  fluorine  solution  from  a  microburette  to  the  same  intensity  as 
the  colour  of  the  test  solution.  When  the  colours  in  both  the  tubes  match 
the  amount  of  fluorine  in  the  standard  fluorine  solution  added  is  equal 
to  the  amount  of  fluorine  present  in  the  aliquot  of  the  test  solution.  From 
this  calculate  the  amount  of  fluorine  present  in  100  g  of  the  material  on 
moisture-free  basis. 

APPENDIX     H 

[  Table  1,  Item  (  viii  )  ] 

DETERMINATION  OF  SPORES  OF  BACILLUS  ANTBRACIS 
AND  CLOSTRIDIUM  SPP. 
H-l.  DETECTION  OF  BACILLUS  ANTHRACIS 
H-U  Method  —  The  method   consists  of  isolation  of  the  organisms, 
microscopic  examination,  study  of  the  biochemical  reactions  and  the 
biological  test. 

H-1.2  Reagent 

H-1.2.1  Sterile  Sodium  Chloride  Solution  (  Normal  Saline  )  —  0*9  percent 
(  mlv  ). 
H-1.3  Medium 

H-1.3.1  Blood  Agar  Medium  —  Prepare  as  follows: 

Add  sterile  defibrinated  blood  ( 5  to  10  percent  by  mass ), 
collected  aseptically  from  a  healthy  horse  or  ox,  to  nutrient  agar 
that  has  been  melted  and  cooled  to  48''C.  Mix  well  and  pour  into 
sterile  plates  with  aseptic  precautions  before  tlame  and  allow  to  set. 
Incubate  for  15  hours  at  3TC. 
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H-1.4  Procedure  for  Isolation  and  Examination  of  tke 
Organism  —  Shake  about  100  g  of  the  material  with  1  00  J  ml  of  sterile 
sodium  chloride  solution.  Decant  the  supernatant  liquid.  Centrifuge 
and  suspend  the  packed  sediment  in  about  3  ml  of  the  sterile  sodium 
chloride  solution.  Heat  for  10  minutes  at  70^C  in  a  water-bath.  Streak 
on  at  least  three  blood  agar  plates  from  this  suspension  and  incubate  at 
37'C  for  24  hours.  Examine  the  characteristic  colonies  of  B.  anthracis. 
The  colonies  are  circular  and  disc-like,  white  granular,  about  3  mm  in 
diameter,  showing  a  ground-glass  appearance  and  a  wavy  margin  with 
only  a  very  slight  zone  of  haemolysis.  On  being  examined  micro- 
scopically, the  colonies  will  consist  of  non-motile,  gram-positive,  rod- 
shaped  organisms,  3  to  8  ixm  X  1  to  1  *2  iLUi  in  size,  straight  or  slightly 
curved  with  truncated  ends  arranged  characteristically  in  very  long,, 
segmented,  parallel  or  inter- woven  chains.  The  organism  ferments  salicin 
slowly  with  the  production  of  acid  alone,  reduces  methylene  blue  weakly 
and  shows  a  weak  lecithinace  reaction. 

H-1.5  Procedure  for  Biological  Test  —  Inject  subcutaneously  about 
one  millilitre  of  the  heated  suspension  into  two  guinea  pigs.  If  anthrax 
spores  are  present  in  the  material,  the  guinea  pigs  will  die  in  12  to  48 
hours  showing  haemorrhagic  local  exudate  and  enlargement  of  spleen  on 
post  mortem.  Capsulated  organisms  will  be  found  in  stained  smears 
made  from  blood  and  also  from  the  oedema  fluid  at  the  site  of  injection 
spleen,  liver  and  peritoneal  fluid.  The  capsule  is  demonstrated  easily 
by  staining  the  preparation  with  LoefHer's  alkaline  methylene  blue  stain. 

H.2.  DETECTION  OF  CLOSTRIDIUM  BOTULINUM 

H-2.1  Mediom  —  Either  the  peptic  digest  of  beef  heart  or  the  corn 
steep  casein  glucose  broth  to  which  0*2  percent  of  soluble  starch  has  been 
added  may  be  used. 

H-2.1*!  Peptic  Digest  of  Berf  Heart  —  Prepare  as  follows: 

Add  600  g  of  ground  and  defatted  beef  heart  to  2  litres  of 
distilled  water.  Adjust  the/H  to  1*8  to  2*0  with  hydrochloric  acid. 
Add  2  g  of  pepsin  and  mix  thoroughly.  Incubate  overnight  at  45  ta 
50^C.  Filter,  neutralize  with  sodium  hydroxide  and  filter  again.  Add 
peptone  (  ohe  percent  )  and  glucose  (  0*5  percent  ).  Dispense  and 
sterilize  by  steaming  for  90  minutes  in  a  steam  sterilizer. 

H-2«l*2  Corn  Steep  Casein  Glucose  Borth  —  Prepare  as  follows; 

Add  3  g  of  casein  to  50  ml  of  distilled  water  and  adjust  the  j^H 
to  10*5  to  11*5.  Add  5  g  of  glucose  to  a  volume  of  com  steep  liquor 
equivalent  to  5  g  of  total  solids  and  dilute  to  800  ml  with  distilled 
water.  To  this,  add  the  casein  suspension  and  adjust  the  j^H  to  7*3. 
Add  distilled  water  to  make  up  the  volume  to  one  litre.  Dispense 
and  sterilize  by  autoclaving. 
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H-2.2  Procedure  —  Inoculate  about  one  gram  of  the  material  into  each 
of  several  conical  flasks  containing  about  250  ml  of  the  medium.  Heat 
at  80^C  for  30  minutes  in  a  water-bath  and  incubate  the  different  flasks  at 
different  temperatures  (  20^  25%  35**  and  37*^0)  anarobically  for  10 
days.  Inject  2  ml  of  the  bacteria-free  culture  filtrate  from  each  flask 
intraperitoneally  into  two  guinea  pigs  (  0*2  ml  in  the  case  of  mice  ). 
Observe  for  the  development  of  characteristic  symptoms  which  are:  hyper- 
secretion of  saliva  in  a  day  or  so,  shallow  breathing>  dyspnoea,  muscular 
paralysis,  dilated  pupils,  pendulous  abdomen,  prostration  and  death  in 
1  to  4  days.  In  rare  cases,  death  may  be  delayed  to  1  to  2  weeks  with  a 
gradual  loss  of  mass  and  increasing  prostration. 

NoTB  —  No  suspected   organism  should   be  identified  as  Closirdium  botulinum  unless 
it  produces  the  characteristic  toxin  in  the  suitable  medium. 

H.3.  DETECTION  OP  CLOSTRIDIUM  CHAUV(EI  AND 
CLOSTRIDIUM  SEPTICUM 

H-3.1  Procedure  --  Mix  about  100  g  of  the  material  with  about  1  000 
ml  of  the  sterile  sodium  chloride  solution.  Decant  the  supernatant  fluid 
and  centrifuge.  Suspend  the  packed  sediment  in  about  3  ml  of  the 
sterile  sodium  chloride  solution.  Heat  at  70**C  for  20  minutes  in  a  water- 
bath.  Inoculate  one  mtllilitre  of  the  heated  suspension  intramuscularly 
into  each  of  two  healthy  guinea  pigs  along  with  0*5  ml  of  a  freshly 
prepared  sterile  calcium  chloride  solution  (  3  percent )  (  mlv  )•  Observe 
for  1  to  4  days  within  which  time  the  animals  will  die  of  gas  gangrene  of 
the  muscles  at  the  site  of  injection  in  case  the  spores  of  Clostridium  chauvai 
or  Clostridium  septicum  or  both  should  be  present.  Post-mortem  should  be 
conducted  immediately  after  the  animal  dies  and  the  liver  impression 
preparation  will  reveal  filamentous  forms  if  the  cause  of  death  is 
Clostridium  septicum.  In  addition,  streak  the  heated  sample  on  several 
freshly  prepared  blood  agar  plates  and  incubate  anaerobically  at  3VC 
for  3  to  5  days,  Clostridium  chauvai,  if  present,  will  develop  in  the  form  of 
irregularly  round  colonies  3  to  6  mm  in  diameter,  effuse  with  entire  or 
rhizoid  edge.  There  will  be  no  definite  haemolytic  zone  but  the  plate 
will  be  cleared  slightly  around  the  colonies.  Clostridium  septicum  colonies 
will  be  larger,  about  10  mm  in  diameter,  irregularly  round,  effuse  and 
having  a  cigarette-in-water  appearance.  Haemolysis  will  be  of  the  beta 
type  with  prolonged  incubation. 
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APPENDIX    J 

(  Clause  4.1  ) 

SAMPLING  OF  BONE-MEAL 

J-L  GENERAL  REQJUIREMENTS  OF  SAMPUNG 

J-1.0  In  drawing,  preparing,  storing  and  handling  test  samples,  care 
should  be  taken  that  the  properties  are  not  affected.  The  following 
precautions  and  directions  shall  be  observed. 

J-1.1  Samples  shall  be  taken  in  a  protected  place,  not  exposed  to  damp 
air,  dust  or  soot. 

J-l«2  The  sampling  instrument  shall  be  clean,  dry  and  sterile. 

J-l*3  Precautions  shall  be  taken  to  protect  the  samples,  the  materia) 
being  sampled,  the  sampling  instrument  and  the  containers  for  samples 
from  adventitous  contamination. 

J-1.4  The  samples  shall  be  placed  in  clean,  dry  and  sterile  glass  con* 
tainers.  The  sample  containers  shall  be  of  such  size  that  they  are  almost 
completely  filled  by  the  samples. 

J«l«5  Each  container  shall  be  sealed  air-tight  with  a  stopper  or  a  suitable 
closure  in  such  a  way  that  it  could  not  be  opened  and  resealed  without 
detection,  after  filling  and  marked  with  full  details  of  sampling,  date  of 
sampling,  date  of  manufacture,  batch  number,  name  of  the  manufacturer^ 
and  other  important  particulars  of  the  consignment. 

J-1.6  Samples  shall  be  stored  in  such  a  manner  that  there  is  no  deteriora* 
tion  of  the  material. 

yiJ  Sampling  shall  be  done  by  a  person  agreed  to  between  the 
purchaser  and  the  vendor  and,  if  desired  by  any  of  them,  in  the  presence 
of  the  purchaser  ( or  his  representative )  and  the  vendor  ( or  his- 
representative  )• 

J-2.  SCALE  OF  SAMPUNG 

J-2«l  Lot  —  All  the  containers  in  a  single  consignment  of  the  material 
drawn  from  a  single  batch  of  manufacture  shall  constitute  a  lot.  If  a 
consignment  is  declared  to  consist  of  different  batches  of  manufacture,, 
the  batches  shall  be  grouped  separately  and  the  containers  in  each  group 
shall  constitute  a  separate  lot. 

J«2.1«l  Samples  shall  be  tested  for  each  lot  for  ascertaining  conformity 
of  the  material  to  the  requirements  of  this  specification. 
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J-2.2  The  number  of  container!  to  be  selected  from  a  lot  shall  depend 
on  the  size  bf  the  lot  knd  shaH  be  ih  accordance  with  col  1  and  2  of 
Table  2.  « 


TABLE  2    NUMWJ^  OF  CONTAINERS  TO  BE  SELECTED  70R  SAMPLQW 

Lot  Size 

No.  or  GOKTAINBBS  TO  BS 

Sblbotso  jroii  8ASi»LiKa 

m 

w 

(1) 

(2) 

2  to    15 

16 »'     40 

41"     65 

66 '»   110 

lir»   180 

181"  300 

301  '*  450 

451  "  600 

601"  800 

2 
3 
4 
5 
0 
7 
8 

10 

J-2.3  The  containers  to  \}e  selected  for  sampling  shall  be  c^iosen  at 
random  from  the  lot  and  for  this  purpose,  a  random  number  table  as 
agreed  to  between  the  purchaser  and  the  vendor  flhal|  be  used.  If  such 
a  table  is  not  available,  the  following  procedure  shall  be  adopted:  ^ 

Starting  from  any  container,  count  I,  2,  3,  etc,  up  to  r  and  so  on 
in  a  systl^matic  manner.  Bvery  rth  cOntahier  Ihall  be  withdrawn, 
f  being  the  integral  part  of  Xjn,  where  JV  Is  the  total  number  of 
containers  in  the  lot  %tkd  n  the  number  of  containers  to  be  selected. 

J.3^  TB3T  SAMPUPIS  ANP  ^JEF^^jE  SAMJP^S 

J-3.1  Preparation  of  Indivldiiml  Skmplea  —  Draw  with  a  appro- 
priate sampling  instrument  iiiftiW  qual^tHI^  of  the  maleriat  mm 
different  parts  of  each  container  selected  according  to  T^le2.  The 
total  quantity  of  material  drawn  from  each  container  shall  be  not  less 
than  1*5  kg.  Mix  all  the  poftitms  of  th^  mikterial  drawn  from  the  same 
container  thoroughly.  Take  out  about  0-75 '  kg  of  the  material  and 
divide  it  into  three  equal  parts.  Each  portion  thus  obtained  shall 
constitute  trite  test  sample  i^epresentittg  that  particnlar  Cbkitainer  and 
shall  be  transferred  immedisitefy  to  clean,  dry  and  sterile  container  and 
sealed  Idrrtlght*  The^eHhall  be  labelled  with  the  particulars  l^iven  in  J-1.5. 
The  individual  iftmples  so  obtained  shall  be  divided  into  three  seti  in 
such  a  way  that  each  set  has  a  test  sample  representing  each  container 
selected.  One  of  the  sets  shall  be  for  the  purchaser  another  for  the 
vendor  and  the  third  for  the  referee. 
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J«3*2  Preparation  of  Composite  Samples  —  From  the  mixed  material 
from  each  selected  container  remaining  after  the  individual  samples  have 
been  taken,  equal  quantities  of  the  material  from  each  container  shall  be 
taken  and  mixed  together  so  as  to  form  a  composite  sample  weighing  not 
less  than  0*75  kg.  This  composite  sample  shall  be  divided  into  three 
equal  parts  and  transferred  to  clean  dry  and  sterile  containers  which  shall 
be  labelled  with  the  particulars  given  in  J-l«5  and  sealed  air-tight.  One 
of  these  samples  shall  be  for  the  purchaser,  another  for  the  vendor  and 
the  third  for  the  referee. 

J-3.3  Referee  —  Referee  samples  shall  consist  of  a  set  of  test  samples 
(  see  J«3.1 )  and  a  composite  sample  (  see  J*3.2  )  and  shall  bear  the  seals 
of  the  purchaser  and  the  vendor  and  shall  be  kept  at  a  place  agreed  to 
between  the  two. 

J«4.  TESTING  OF  SAMPLES 

J*4.1  Tests  for  phosphorus  shall  be  conducted  individually  on  each  of 
the  samples  constituting  the  set  of  test  samples  (  see^SA  ). 

J-4«2  Tests  for  the  remaining  characteristics  specified  in  2.2  shall  be 
conducted  on  the  composite  sample  (  j^e  J-3.2  ). 

J-5.  CRITERION  FOR  CONFORMITY 

J«5,l  A  lot  shall  be  considered  as  conforming  to  the  specification,  when: 

a)  each  of  the  test  results  for  phosphorus  satisfies  the  requirement  as 

specified  in  2«2>  and 

b)  the  test  results  on  the  composite  sample  satisfy  the  other  require- 
ments as  specified  in  2«2. 

J-5*2  If  one  or  more  test  results  do  not  satisfy  the  requirement  for 
phosphorus,  the  following  procedure  shall  be  adopted  for  determining 
conformity  of  the  material  for  phosphorus: 

Calculate  the  mean  and  range  of  the  test  results  as  follows: 

M        ^  JP  ^  «■  ^^^  ^^  ^^^  ^^^  results 
ean  (  A  j  —  Number  of  the  test  samples 

Range  (  IZ  )  »-  Difference  between  the  maximum  and  the  mini- 
mum values  of  the  test  results 

If  ^  —  0'4  R  greater  than  or  equal  to  15-0,  the  lot  shall  be  consi- 
dered as  conforming  to  the  specification  in  regard  to  phosphorus. 
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jJINDIAN    STANDARDS    INSTITUTION 


Headqu9rt9ti : 

ManakShavan  9  Bahadur  Shah  Zsfar  Marg   NEW  DELHI   110002 

Telephones    26  60  21,  27  01  31  folfgrams  .  Manaksanstha 

(  Common  to  ail  Oftic«s  ) 

Regional  Offices  T^fephon^ 

^Wastern   .  Manakalaya,  E9  MIOC,  Marol,  Andhan  (  fajt  ).  80M6AY  400093  6  32  92  95 

tEastern    :  1/U  C.  I.  T.  Scheme  VII  M.  V.  I  P.  Road,  Manlkiola  36  24  99 
CALCUTTA  700054 

Southern  :  C.  f.  T.  Campus,  MADRAS  600113  41  24  42 

Northern  :  B69  Phase  Vfl,  Industrial  Focal  Point  8  73  28 
S.  A  S.  NAGAR  160051  (  Punfab  ) 

eraftch  Offfcos  . 

'Pushptk',  Nurmohamed  Shaikh  Marg,  Khanpur,  AHMADA8AD  380001  /  2  63  4a 

\2  63  49 

•F'  Block,  Unity  BIdg,  Narasimharaja  Square,  BANGALORC  660002  22  48  0^ 

Gangotri  Complex,  Bhadbhada  Road  T.  T,  Nagar,  BHOPAL  462003  6  27  16 

22E  Kalpana  Area,  BHUBANESHWAR  751014  6  36  27 

5.8-56C  L.  N.  Gupta  Marg,  HYDERABAD  500001  22  10  83 

R14  Yudhister  Marg.  C  Scheme,  JAIPUR  302006  6  9$  32 

1 17/418  B  Sarvodaya  Nagar,  KAN  PUR  208005  4  72  92 

Path'putra  Industnal  Estate,  PATNA  800013  6  23  06 

Hantex  BIdg  (  2nd  Floor ),  Rly  Station  Road,  TRIVANDRUM  695001  32  2^ 

Inspect/on  Office  (  With  Sale  Point ) : 

Institution  of  Engineers  (  India  )  Sulldlng  1332  SWvajl  Hag^f,  PUm  4100C^$  5  24  36 


•Sates  Office  in  Bombay  fs  at  Novelty  Chdmbera,  Qrm  Roe*  W  68  tB 

Bombay  406007 

tSales  Office  In  Calcutta  is  at  6  Chowrlngba*  Apr)rowi..#tsP#  ?7  W  00 

Princep  Street,  Calcutta  700072 

Pfi»tid  el  Prt|ttoaii*^2^#i^  tt#f«Hy  \mi 


